Insect allantoinase: cDNA cloning, purification, and characterization of the native protein from the cat flea, Ctenocephalides felis.
Allantoinase catalyses the hydrolysis of allantoin to allantoic acid. This reaction is a step in the purine degradation pathway, which produces nitrogenous waste for excretion. A cDNA encoding full-length allantoinase was cloned from a Ctenocephalides felis hindgut and Malpighian tubule (HMT) cDNA library. The cDNA encoded a 483 amino acid protein that had 43% identity with the bullfrog Rana catesbeiana allantoinase and contained the conserved histidine and aspartic acid residues required for zinc-binding and catalytic activity. Unlike the bullfrog allantoinase, the C. felis allantoinase sequence was predicted to contain a 22 amino acid signal sequence, which targets the protein to the secretory pathway. Expression of the mRNA was detected by Northern blot in the first, third, and wandering larval stages as well as in fed and unfed adults, but was not seen in eggs or pupae. In adults, mRNA encoding allantoinase was detected only in the HMT tissues. Immunohistochemistry performed using affinity-purified rabbit immune serum generated against purified recombinant flea allantoinase showed that the native protein localized to the HMT tissues in adult fleas. The anti-allantoinase serum recognized two proteins in an adult flea soluble protein extract, one migrating at 56 kDa and the other at 53 kDa. The two proteins were separated by gel filtration chromatography and were both associated with allantoinase activity. The difference in size appeared to be due to a difference in glycosylation of the proteins. The 53 kDa protein was further purified to near homogeneity by affinity chromatography and retained allantoinase activity. A comparison of the sizes of the native and recombinant C. felis proteins indicated that the 53 kDa native protein may be the product of a post-translational cleavage event, possibly at the putative 22 amino acid signal sequence at the N-terminus of the protein.